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(57) Abstract: It is intended to provide a novel N-phenyl-(2R,5S)dimethylpiperazine derivative useful as an antiandrogenic drug 
which is superior to the existing compound in the effect of sufficiently lessening the prostate gland size and has an excellent oral 
activity. This compound is useful in preventing or treating prostate cancer, prostate gland enlargement, etc. It is also intended to 
provide a novel intermediate which is useful in producing the above compound. 
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(I) 



m&JM i ] 
mmm 49-81332 

GB 8221421 

[#«vS3tt 3 ] 

mmtemm, 95/1 9770 > 7 v v v 

®IK&IB^ 00/17163 > 7 W h 
B^tSflc 1998, 56(8), 2124-2128 



M9UZ%m&— *95£ (I) T^$tl§N-^a:n;V- (2R, 5 S) 5?* 

±^3sm$nfc<b^T$.^ffSN-^x-;i/- (2R, 5s) >?^;i/t£^>?> 

mik^mu> &1frtefcfamn&7i<irz.t\z&ir). in vitro m&frblittte'V&fcte&tl 
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<db&) mm, mzmr >pu5 s >mtL> xmm & , mm. n - y x - ( 2 

J^KHCteTfB (1) Tbm (4) »N-7i-JV- (2R, 5 S) >?^;i/fcf^ 
(1) TIB— JK^C (I) T'^n§N-7x-JV- (2R, 5 S) S??WHf^>>> 



R 1 : CU F, Br, -CN, -CH 3 , -CF 3 , Xfe-O-feMT ll^ )l 
R 2 : hk F, Xte-OCH 3 

R 3 : H, X^il7;V+Jl/ 
Cy:OT0Da) 7}Se) S^tc^^n^S 

a) - (-CN, -COCH 3 , ^b<«-OCF 3 "eiB^$tXfe) ^>"ff> 

b) - (-scf 3 , -och 3 , -no 2 , i-CN-->^D7°Dt:;v-i-'i > ;i/^e.5g^$n§*Tis 

m^tlfe^xn;!/, XfcL — 7j7^-CN, ffi7j^-OCF 3 , -OCH 3 > -CH 3 , -CF 3 , 

c) - (-CN, -CF 3 , AO^rX -OCH2CF 3 , ^^D7°Dk°Jl/TiI$nfc) fcfUv 5 

e) - mmr)^)vxmm^nx%^) s^vt o u^>, 

— r v4v u >, 
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(2) R l #CU F> Br, CN, -CH3, X^-0-ffl7;^;V, &IKR H T&^itufB 
(1) IBa©N-^xn;V- (2R, 5S) ^^^;Hf^^5?>il9W*:X»-€-®4tt. 

(3) Cy#c) ##>£>^$tl£*T&&t&iB (2) fBmcDN-^xn;V- (2R, 

5S) v?^^;i/tf^^^>st^x«^-©J®:. 

(4) (2R, 5S) -4- (3-^an-4-^T;7x^V) -N- 

ybtf;i/tfu s>?>- 5 -- r ;v) -2, 5 -^^^;i/tf^^^>- 1 -*;vaj?^5 

H ; (2R, 5S) -4- (3-^OD-4-^7;7i^W -N- (6— >T;- 
3-tfU5?;W -2, 5 -5>*3\>Hf^5?>- 1 -#;W?3rU*5 F ; (2R, 5S) 
-4 - (4-^7y-3-^h^>7x^;W -2, "5-^^^;i/-N- (6-h'J7 
;V^-D^^;i/- 3-tfU^V) fcf^7>>>- 1 -iMVtfttS. F ; (2R, 5 S) -4 
- (3-7nt-4-v'7;7x-;V) -2, 5->^^;i/-N- ( 6 - h U 7^ta 

3-tf u^;i/) tf^> ? >- 1 F ; (2R, ss) -4- (4 

- y 7 ; - 3 - h U 7Mn ^^7 x - ;W -N- (2-^7n7nH;Hf'J^'7> 

-5 — T;P) -2, 5 



(5) (8) ttN-7x^- (2R, 5 S) S?^^;Hf 

(5) tufB (1) fB«©N-^xn;i/- (2R, 5 S) $?^^;Vtf^^^>R»#Xtt 

(6) i&SNr8&*©ffiflB (1) f3m©N-^ai-;V- (2R, 5 S) 

(7) mm^momm en iB«coN-^xr.;i/- (2r, ss) v^^i/tr^e? 

(8) fi#fct&*#3ft*©MIB (1) l3m©N-^ain;i/- (2R, 5 S) v^^Hf 

jeK*ssw©N-7x^;v- (2R, ss) ^^ji^^zfymmfavmmizmm 
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O) Tib— ^ (ma) * it 
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R3 



1) X^F, Br\ -CN, X»-CF 3 ©<h^ 

{&U R^t e r t -^;]/0<h^-te, Xte, -CN £^To 

2) X7^C1©£# 

R : An^rVfg^T;V^r;K — h Wm^tlfcy :nX;K XttOHTli^tlTfei 
ViX^7^>-T5 F) 

— lass (i) ^t£n2>4k&mz-c>^xmizm.mTz>L, ^©iDt^^o 

>{c«^bfe*TSD> $?£L<«, h'J7;i/to^m 2, 2, 2 - h U 7Jl^tn 

r^/^ d7Mjvj tra, Kit 3 75S 8 © n 7;^;p§t* b, ft#»^tt>' 

^n7°nlfJK e/^D^K 5^n^>9\Jk D^^MiWWStiS. ffr 

Sb<(«l:3 75l6 6<Z)^^a7M;ra§o 
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C y ^ bttt, tf U^>^C9 6f4^-CN, -CF3, XteAP^-Trff^nfcti U V 

>- 3 — r;i/*^w^bv^o 



mt>. tie— ^ (in -v^ft&ik&mt. 




N = ^ — ^NH (ID 

R2' 

R 1 : CK R Br, -CN, -CH 3 , -CF 3 > Xfe-O-i&ffllT )V*r )V 
R 2 : H, F, 3G3-OCH 3 ) 



TfH— 1&& (HI) ^^ns-fb-a-^Sfett, -tORjSttHJIM*: 



JL/Cy OH) 



H(K N 

I 

R3 

r 3 : h, xtt<a»r;v^;v 

Cy:£TF©a) 75Me) 

a) - (CN, -COCH 3 , ^b<«-OCF 3 Tie^$tlfe) ^>if> 

b) - (-SCF3, -0CH3, -no 2 , i-cN-->^n^°Dh°;i/-i-'i';i/^^s^^n^)* v ri 

m^ntcy z-~)V, — Jjff-CN, ffi^^-OCF 3 , -0CH 3 , -ch 3 , -cf 3 , 3gb 

c) - (-cn> -cf 3 , Aayx -och 2 cf 3 , o 7° a tvi/T«m£nfc) tfU^> 

d) - (fg^T;^;i/^b<«v-^nyDtf;i/-eiem^nfc) tfuss^ 
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(^4 , ©l3^«MIBCDffiD'r^§o ) T^^tl^)N-^a:-;i/- (2R, 5 S) z?*^ 
rJK ^V^XXtJK tert-^;l/XX^;i/^:^CDT;i/^;l/X^^;K h U 7JI/ 

j^;i/xxf;K 7x-;i/xxfJk P --hn7xx;vxxfJK 2, 4-^xba 

7iXJVX7fMi:07x^XXf^ 1 -tFn^>X^'>W5 1-kF 

*^Bj{b^ (i) 75F^ci^<ffi»fSW#«t§ 0 em*©e^^ 
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(1) 
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ffi-r-So *fe> liioiitaotit zi^^ft§©T, (z)#: % (e)*msk\ 

S&fcM^ fti, ^n^>t> ^u>m. ha^I^ 

T^v"j7A, #J1/~>«?A, 7Jl/^n^A, U^7A&£«^fi, ^f^SX X 

^©^5i^WfcfF^$n§ 7°D F 9 y t?&Mffi~r&Mt bTft Prog. Med. 
5:2157-2161 (1985) ^IB«$nTV^*^, Ja/M#0 1 9 9 O^fiJ mMShOfflm fg 

uafcftm* namiBtemte*. d x»^a^»^#©TT?*ssw© 1 S75 x« 2 «r 

OH, COOHti:IIt#5lT$^ «^LT«OHS©7 s DF77^L/ 

rtt, wtfcr-oc (o) -«jft$nT'b<k^<siRT;v : ¥-;p-c (o) or (rshx 
«fSiST;i/^;w^^T, > -oc (o) -ii^ntfeck^w^^v 

>-c (O) or> -oc (o) -sm£m:%£^yu-;k -oc (O) -ffiiT 
;i/^;i/-o— c (o) or, -oc (o) -c (o) r, -oc (o) 
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- tti^nt «fc te&RTJV&V. - O S O 2 - WWk-Z tlX *> J: \M%MC7 )V - C 
(O) OR, -0-7^U5^;K 5-^^;i/-l, 3-mVl/>-2-^>-4- 



3£ 




0 

HO^N^ ~ N 

R3 



(Ml) 

^ fc « © s jsfe mmfe 




(0 



Sfc, (in) ^feS^-e^mxrfg^^;^>m^ (n)*#Tfc dppa §m$-&^> z: 

ticko ^p^T-r v >-t^— h &5Sfe$*— mz (i) s#s £ t fe vs&v & %° 

7 x^*X*U ;KT 5? H (DPPA) , v*x^;i^X3fc U Jk^T^ Ft 1 -X^)V- 3 - ( 3 - 



WO 2004/007471 PCT/JP2003/008860 

Kl&fotim T Z> BLl&mmfc^m&m &2fc±ot>bS^^ I*^an/^>, 

is u >m<Di%mnmk7mm, x-^;i/> fb7tHn77> (thf) #©x— 

tfX^Jl/XXT^f©XXf;HI> 7-fehXhU ;KN, N-^^f»A75 F (DMF) , 

PUv>\ 1, 8-^Tiftf>'^P[5.4.0]^>-7 e ^-7-X> (DBU) , 1,5- 
zPTWzsl? D [4. 3. 0] 7 > - 5 -X > (DBN) , 1 , 4- v^Tlf P [2. 2. 2] ^ 9 > 

(DABCO), l,4-^^^;Vtf^^^>, 7K^b7-hU^A(NaH), U V^P t? 

;VT5F(LDA), kH^U^A, ^-fc>"?A, ^m^hU^A, KBbk^i?- HJ #A 
& £ ©ii:*CD#&T fcixJS MJfc £ P3 » fcitfr $ § ITtfiJ^l^^* S . 

S fcf h 7 7*f;i/7> : &X^A7D 5 H©MffiMil» 18-^^>-6, 15- 

tjWS*LVi#'&3Q«*D, 3 &#^S<£:LTte: Greene 3Sfet5Wuts TProtective 

Groups inorganic Synthesis] H 2 JiRfc1B«©#W3£^*^S Jl 

mz, 75 fflstt( i ) mxu^m^mm\z^x 

-f V y7t- h CDf^t) 0 \ZU* <Djj)Vn^. PRX^f^Kl 1 1) ?:ffflt?) £ i: <k t) , 
«fc D^T^o^W^ (I) £#5 H £#*ai*S. 
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R2 
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(I) R3 = H 
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N NH 
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R1 
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(IV) 



■*- N 




R2 



N N N 

\ / I 

\ R3 

(I) 



N,N-^^y^5^M-^ — h (DSC), 7xnMDD*-^t-htfctt^© 



L Bjtg-r $, § 
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R1 



R2 (v) 
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HN NP 
(VI) 



N 



R1 



^ // 



R2 



N NH 
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&mk#iT!&m? (i i) fc-erti 00 £2, 6- h 9 >x tf ^ ^ > £ 

fe^©N-g^M^(VI) £KJ&£i3\ J; D#tlX(P) £l$£icLT#S £ 

<h^-T # §0 H ©IM#?£'I473: (VI) £ £ «k 0 ^iSttft: (I I) ^^rTIBT? » 

^fiH4^IRaST«&^'SJS&ff 5 t te<k 0 7fc#?£tt& (I I) E t*^TI6T»S. *> 
L < b & ^-fe 5 fo&%¥ftWr?Z> ^t(i<tD> ft^tefc: (I I) £ £#n? # 

Z.(D^oU%^mW^mhVXU, MX-^DAICEL&CO^^fJ* ^ ACHIRALCEL 

x5P;vya v^-f V7°n tf;i/x^;VT5 x n,n-^/^7^'J >> try dmap, 
tfnyx ;i^s?x l, 8-tfxhU^^;vTay^-^^i/>, dbu, dbn, dabco, 

u)ma<DmmmMxmaR. mmtivvj*. mwtrbvv&> smtuv^A, wmm 

7^;i/S©» «k 0 £ E £ %> nJf S c tf U ifHiSIK t*T £ £ £ 

TYang, Bryant H. ; Buchwald, Stephen L. . Journal of Organometal 1 ic Chemistry 
(1999), 576(1-2), 125-146fcflB«£n&*#^#*teJB RJtgT&§ 0 

x ^ d n*M&2(0An^>ftM*^ ^xtfx h;krx ^->k>#©^ 

#<£>XX5r;HS> X^ y — ;k y i7 J — )Vm*<D7 frm&M. T-fe hx h U ;kDMF, 
N,N-S?*3\Jl'TiZ h75 N-^^l/tfDU FX DMI ^^^^l/X^^rv' 
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HO 
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Cy 



OCN 



cy 



(VI I) 
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(VIII) 



H 2 N 



Cy 



(IX) 



(X) 



—mfe-e^T & (no (DKmiimmfaont-D-v v — h ax) *t 

(Vll)^^-f v-yy-r— V WXzMWf^mx, ^jv^ym^— 1 n U F^I-g- 



g«3 



Cy 



HN 

I 

R3 



H— 0 



0 

A 



N 
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R3 



Cy 



(X) (in) 

-^>{b^(ni) ttu^(Dfcfcwm% 



OCN 



(IX) 



Cy 
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1%m <Dmm.fcfo \z ttTz&z&r) Wk& £ z\ <h -r ^ & c 

fiisfi, jam, ffighit. mm, mffigk, wnYh^77^-^ 

D 0. 001~5mg ggTtb D , £tl£ 1 HIT, V^te 2 ~ 4 tUt^ttTS#"r ; 5o 
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mvfc%u mjmtT^Tfej;^. 

##M 1-1 

4-C(2S, 5R)-4-^>yJH2, 5 ->^5P;]/t?^> ? >- 1 — < ;W -2- X 

«rfl : SSR4 12-2fB«CD^fc«fc?3»6n* (2R, 5 S) -1—*>5?)V- 

2, 5 -i?*^)l\£^zJ> 10. Og £^£rDMI25ml RtfT-fe h~ h U;l/ 25ml Jft$ft*t»te. 

2,4-> ? ^;i/^D^> h u ;v 8 . 1 7g Rtf&SH: ^ a 3 i . 9g grin i 2 o°c t 2 s fli 

b fc o j§J&£ ®£ b , # 6 ntcMmm £ is V % tfiVft =y A # n V b ^ 9 7 U , 

4. 84g &&fto 

1 H-NMR(DMSO-d 6 ) 6 : 0.98 (3H, d), 1.14 (3H, d), 2.25-2.36 (1H, m), 2.70-2.82 (1H, 
m), 2.98-3.12 (1H, m), 3.27-3.36 (1H, m), 3.50 (1H, d), 3.55-3.69 (2H, m), 4.00-4.18 
(1H, m), 6.78 (1H, dd), 6.87 (1H, dd), 7.20-7.40 (5H, m), 7.55 (1H, t) 

#^-M 1-2 

4-[(2S, 5R)-4-^>^l/-2, 5-> ? ^^;i/b 0 ^^^>- i--r;w-2-^ 
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1 H-NMR(DMSO-d 6 ) 6: 0.98 (3H, d), 1.14 (3H, d), 2.24-2.39 (1H, m), 2.76(1 H, dd), 
3.27-3.36 (1H, m), 3.50 (1H, d), 3.55-3.69 (2H, m), 4.06-4.20 (1H, m), 6.91 (1H, dd), 
7.06 (1H, d), 7.20-7.41 (5H, m), 7.61 (1H, d) 

1-3 

4-[(2S, 5R)-4-^>^;V-2, 5 -^^)V\f.^-J>- 1 — T )V\ -2- ;* 

(2R, 5 S) - 1 -^>z?)V- 2, 5 -5?*f)V}ZU5?> 3. 81g <D DMI20ml mW. 
1 4 - 7;l/tD - 2 - ^^JK>y- h U Jl' 3.80g RtfSM V ?U tf;Kr^;i/T5 > 
7. 27g 210°CT 2 0^#b7t o SJS^^imx^;i/^llP^fc^7X^L, 

*7A^D7h7 i 77^-tfSU ^i7->-Smx5 : -;K85 : 15, v/v)^ffig|$J; D 

i&mtt&m i.50g »ibT#fc„ 

1 H-NMR(CDCI 3 ) (5 : 1.07 (3H, d), 1.18 (3H, d), 2.29-2.36 (1H, m), 2.46 (3H, s), 2.87 
(1H, dd), 3.03-3.14 (1H, m), 3.24-3.32 (1H, m), 3.36-3.45 (1H, m), 3.58 (1H, d), 3.64 
(1H, d), 3.86-3.98 (1H, m), 6.61-6.68 (2H, m), 7.24-7.45 (6H, m) 

4-[(2S, 5R)-2, 5 --J^)V)d^-jy- 1 — f )V\ - 2 - ^?JK>^ h 
4-[(2S, 5R)-4-^>^-2, 5 -5?*^\JH£^3?>- 1 — (M~2- 

#-#•7— h i.62g &mx, -ttii^bfco M^^mif b/tit, 

50mi mux, -mnmnmvrco fcmmwt&mmvrc.'&, tk^jp^., x~ rjwm& 

1 H-NMR(DMSO-d 6 ) d : 1 .03-1 .09 (6H, m), 2.37 (3H, s), 2.45-2.53 (1 H, m), 3.05-3.22 
(4H, m), 3.70-3.82 (1H, m), 6.75-6.81 (1H, m), 6.83-6.88 (1H, m), 7.47 (1H, d,) 

##M 3-1 

(2R, 5S) -4- (4-y7/-3-7Jktn7x-Jl/) -2, 

^-jy- l -7^;i/^>mtert-y^;i/ 
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(2R, 5S) - 2, 5 -z?*?-)V\f.^7i?>- 1 -#;V#>^ tert-ttft 9. 74g CD 

dm 1 25ml sx^x-fe h~ b U )V 25ml mWz 2, 4 - >>:7;i/;tci^> h U )V SglBOSmBi 

11. 4g Sim*.* 120*0 T 2 Bl^bfc. SJS^^Kfcl&AU SHx^l/t 
JStHLfc. ^^n#±^7KT^?#-^ ^7j<am^-bU^AT^b7c 0 

L, ^ S ti&ili^ y U tj^V* 7 n 7 h ^77 7 ^ -Till, ■MrU'>-WR 

X^;i/ (80 : 20, v/v) J; D ^Ift^tl 4. 66g £#7Co 

1 H-NMR(CDCI 3 ) 5 : 1.16 (3H, d), 1.23 (3H, d), 1.49 (9H, s), 3.23-3.48 (2H, m), 

3.75-4.06 (2H, m), 4.17-4.30 (2H, m), 6.50 (1H, dd), 6.58 (1H, dd), 7.40 (1H, dd) 

##M 3-2 

(2R, 5S)-4- (4-^7y-3-hU7Mn^?;i/7x^) -2, 
=f-)V\±^z?>- 1 -tl)V^>m tert-^;i/ 

1 H-NMR(CDCI 3 ) <5 : 1.17 (3H, d), 1.24 (3H, d), 1.49 (9H, s), 3.27-3.50 (2H, m), 
3.70-4.06 (2H, m), 4.31 (1H, br s), 4.50 (1H, brs), 6.91 (1H, dd), 7.06 (1H, d), 7.62 (1H, 
d) 

##M 3-3 

(2R, 5S) -4- (3-^Pn-4->'7;7x-;i/) -2, 5 -v^^Hf^ 

FABMS 349 [M+H] + 

3-4 

(2R, 5S) -4- (3-7*Dt-4-y7;7iXJW -2, 5-5^^;i/t°^ 

1 tert-y^;v 

1 H-NMR(CDCI 3 ) d : 1.15 (3H, d), 1.23 (3H, d), 1.49 (9H, s), 3.23-3.45 (2H, m), 
3.70-4.10 (2H, m), 4.31 (1H, brs), 4.50 (1H, brs), 6.73 (1H, dd), 6.99 (1H, d), 7.44 (1H, 
d) 

#5tM 3-5 

(2R, 5S) -4- (4-y7y-3,5-^7MD7x^l/) -2, 

1 -ts)V7$>W tert-7^;i/ 
FABMS 352 [M+H] + 

#5tM 3-6 

(2R, 5S) -4- (3, 4-^>7;7x^W -2, 5 - ^ ^ -J > - 
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1 H-NMR(CDCI 3 ) d: 1.18 (3H, d), 1.23 (3H, d), 1.49 (9H, s), 2.73 (1H, dd), 3.11-3.19 
(1H, m), 6.97 (1H, dd), 7.07, (1H, d), 7.57 (1H, d) 



##$| 4-1 

4-[(2S, 5R)-4-^>5?;V-2, 5 *?-)V\Z^-J>- 1 — ( )V\ -2-* 

4-CC2S, 5 R)-4-^>> ? ;V- 2, 5 -^^)VM^^>- 1 — fJW-2- 
7MD^>y-h'JK 17g^THF20mlTO^^y— ;i/6mlfc8M*U #^>"^A 

iJ->-Wmx^;i/(80 : 20, v/v)^tH^J;0^^'&#l4.72g^#feo 
1 H-NMR(DMSO-d 6 ) 5: 1.01 (3H, d), 1.13 (3H, d), 2.24-2.34 (1H, m), 2.73-2.84 (1H, 
m), 3.00-3.12 (1H, m), 3.26-3.36 (1H, m), 3.46-3.58 (2H, m), 3.65 (1H, d), 3.86 (3H, s), 
4.05-4.19 (1H, m), 6.46 (1H, d), 6.52 (1H, dd), 7.20-7.42 (6H, m) 

##M 4-2 

(2R, 5S) -4 - (4-y7y-3-^h^>7x^W'-2 ) 5-i^^;i/k°^ 

?z?>- 1 -#;!/3}?>M tert-^;i/ 
FABMS 346 [M+H] + 

4-3 

4-[(2s, 5R)-2, 5-^^5 1 ;i/tf^^> ? >-i--r;w-2-^;v^-n-6-p< 

#f M 4 - 1 £|WIti^4-[(2 s, 5R)-2, 5 -z^^)V\f^^>~ 1 — OM 
-2, 6-^7^tD^>7^h>J 1 C^^^C'A tert-y h^->H&ffl 

FABMS 264 [M+H] + 

4-4 

4-[(2S, 5R)-2, 5 -^^)V\±^^y- 1 — f ;W ~ 2 , 6 

##M4- 1 <h|WUHfcl4-[(2 S, 5R)-2, 5 -v^^I/tf^^- l M 
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-2, 6-z?y)V*W*>V~ hU;i/S.t^4.6^*(D#^e/^A tert-7* 
FABMS 276 [M+H] + 

(2R, 5S) -4- (3-tert->^h^->-4-->Ty -2, 5 -v**^ 

(2R, 5S) -4- (3-7Ma-4-^>7;7xZ;W -2, 5->*;*^;i/t! 
^^^>- 1 -%)Vtf>Wl ier\-y^)V 3. 12g§THF20mlt£j#fl¥U tf&isy& tert- 

1 H-NMR(CDCI 3 ) 5 : 1.13 (3H, d), 1.24 (3H, d), 1.46 (9H, s), 1.49 (9H, s), 3.18-3.40 
(2H, m), 3.70-4.05 (2H, m), 4.25-4.60 (2H, m), 6.46 (1H, d), 6.53 (1H, dd), 7.37 (1H, 
d) 

#%M 6-1 

4-[(2s, 5R)-2, 5-s>j*3 t ;n£^s»- 1 — r ;w-2-7;i/tn^>y- 

(2R, 5S) -4- (4-y7;-3-7Mn7x^Jl/) -2, 

l -%)V&>Wt tert-:7^M5.0g&5>#nn*^>l50mlfcjg#U h'J7 

SM^tll2.0g^#feo 

1 H-NMR(CDCI 3 ) <5 : 1.20 (3H, d), 1.21 (3H, d), 2.70 (1H, dd), 3.04-3.13 (1H, m), 
3.22-3.37 (3H, m), 3.65-3.78 (2H, m), 6.59 (1H, dd), 6.62 (1H dd), 7.40 (1H, dd) 

Wi* Ls /<_ o 

HP L CUmmm : 17.00 min. : ^-f-fe;H±K CHIRALCEL OD-h-U 1MX : 
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0.46cml.D.X25cmL, : ^\^> : << 7 7°unj-)V : ^XW5> 

(600:400:1) [vol.X], WB& : 0. 5ml/min.> : 35°C, ifeg : 254 nm) 

fe*, #f«6-l, 6-2, 6-4H ^2i^lO^:j;'3T%^U 
6-2 

2-^7DD-4-[(2S, 5R)-2, 5-^^^;Vt!^^^>- 1 — f;i/K>\7~b 

u;i/ 

1 H-NMR(CDCI 3 ) <5: 1.16-1.22 (6H, m ), 2.69 (1H, dd), 3.00-3.36 (4H, m), 3.64-3.74 
(1H, m), 6.75 (1H, dd), 6.87 (1H, d), 7.46 (1H, d) 

HPLC Qffi mm : 1 6.02 min. (##M 6 - 1 h fflSKDfttirjkW) 

##M 6-3 

2-7'Dt-4-[(2S, 5R)-2, 5 -^?^)V\±^^>- 1 — T;W^>V— h 

1 H-NMR(CDCI 3 ) <5: 1.17 (3H, d), 1.20 (3H, d), 2.71 (1H, dd), 2.99-3.09 (1H, m), 
3.22-3.35 (3H, m), 3.62-3.76 (2H, m), 6.79 (1H, dd), 7.05 (1H, d), 7.44 (1H, d) 
HPLC#W1 : 12.2 min : y-i±)V#M CHIRALCEL OD-H> 1MX : 

0.46cml.D.X25cmL, 3»S : s\tt> : ^fV^D/V-^ : e?X^75> 
(700:300:5) [vol. 35] > £r£3i : 0. 5ml/min., M8Z : 40°C, : 230 nm.) 

6-4 

4-[(2s, 5R)-2, 5 -> ? ^^;vt°^^> ? >- 1 — f ;w - 2 

1 H-NMR(CDCI 3 ) 5: 1.12 (3H, d), 1.17 (3H, d), 2.69 (1H, dd), 2.89 (1H, dd), 3.16-3.32 
(4H, m), 3.48-3.59 (1H, m), 3.90 (3H, s), 6.41 (1H, d), 6.51 (1H, dd), 7.39 (1H, d) 
HPLC : 1 3.40 min. (##M 6 - 1 h mUV>frtir£ift) 
6-5 

2 -tert-7*h=^>-4-[(2 S, 5R)-2, 5 -v^9Ml/tf^>>>- 1 — f M 

1 H-NMR(CDCI 3 ) 8: 1.11 (3H, d), 1.17 (3H, d), 1.46 (9H, s), 2.60-2.76 (1H, m)„ 
2.78-2.92 (1H, m), 3.13-3.35 (3H, m), 3.40-3.55 (1H, m), 6.60 (1H, d), 6.65 (1H, dd), 
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7.39 (1H, d) 

#%M 6-6 

4-[(2S, 5R)-2, 5 -> ? ^^;Vtf^7^>- 1 — OV1-2, S-i?y JV^U^ 

FABMS 252 [M+H] + 

##M 6-7 

4-[(2S, 5R)-2, 5 - V^JW^JVy- 1 — OW 7&U~hV)V 
1 H-NMR(CDCI 3 ) d: 1.21 (3H, d), 1.23 (3H, d), 2.73 (1H, dd), 3.11-3.19 (1H, m), 
3.29-3.39 (3H, m), 3.73-3.84 (1H, m), 7.00 (1H, dd), 7.09, (1H, d), 7.56 (1H, d) 

##M 6-8 

4-[(2S, 5R)-2, 5-5?*9')V\*U5?>-l — f;W-2-(hU7^tn^ 

FABMS 284 [M+H] + 

HP L Cf£J#Bf HQ : 14.8 min. 6-1 <h IWI^IcD^t/f^fr) 

##M7 

6 - ( h U y U * =^)V) tfU> ? > — 3 — >3. OOgSrtf U > ? >15ml 
3. 88g^f#/to 

1 H-NMR(CDCI 3 ) 5: 3.82 (3H, s), 7.39 (1H, brs), 7.65 (1H, d), 8.16-8.22 (1H, m), 
8.58-8.63 (1H, m) 

##M8 (##09 7 

1.52gS:rjCDPPA3.03g^iin^, mr$MWl>fr 0 ^fP«W7KW^n^*7??5fe#-b, J§ 

«&w*bT> e-chu^^o^^w-n^^T^b^.og^ia^^bTff/co m 

)V or n 5P;K> tf u > ^ i » b feft > ^T^^y-;i/imi^ip^iH#F^«^bfec 

1.2g<H#7c 0 
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±%s&mw7 tmu&mmz&v, KToft^ftt>*fc, ^^sm 



• (6-; ^r/-tf us»-3 — r;w-*;vA^ f» 

• (6— >T7-tfU> ? >-3--r;W-^;Wt$ tert-y^JV 

• - tf u > - 3 - - * ;wt a x^;i/ 

• (6-bu^;v^-n^^;i/-tfu> ? >-3 — r;v)-#;wt$TO 7x-jv 

. (6-^nn-tf'Jy>-3-^JW-*;Wt5 TO 4--bn-7x^Jl/XXr^ 

• (6- h u 7;pt p - if 'J 5?>-3 — r;v)-#;w\*^ to 4-xhn-7x 

• (6-y77-k°'J >*>-3 — OV) -#;Wt^ TO 4-X h a - 7xXJHXfJl/ 



9-1 

60%NaH762mg^X— ^;i/25ml^M^b,^T^X^;l/20g^fjSTbfCo^:V^, 3, 3- 
S?X h ^ y7°PA° >mx^;i/5. OgCDX-^-;i«i£l 2ml IITlfc. MSKIT2 B j*# 
LTcfL T-fe h75 ^>^i^2. 50g^riJP^_. SM^Tl Bit #b7io S)S}«»@t5iiil 
WzR^JPtU I1^X3^M/£J3^TffifflL7co ^*M^^tK«-7- b U "7A7?jj&$IL7c 

mx^;i/-^\^rl7-> (3 : 1, v/v) J; D SSfb^2. 93g£#7c 0 

1 H-NMR(DMSO-d 6 ) 5 : 1.34 (3H, t), 2.71 (3H, s), 4.36 (2H, q), 9.12 (2H, s) 
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m tt \z v x ommm & b rz. „ 

##M 9-2 

2-tert-y^;Vtf U ^ > ? >-5-^;V^>^ X.^)V 

1 H-NMR(DMSO-d 6 ) 6 : 1 .33 (3H, t), 1 .38 (9H, s), 4.37 (2H, q), 9.19 (2H, s) 

##M 9-3 

1 H-NMR(DMSO-d 6 ) 5 : 1 .04-1 .22 (4H, m), 1 .33 (3H, t), 2.25-2.36 (1 H, m), 4.35 (2H, q), 
9.05 (2H, s) 

1 0 

4 - 7 )V3r n - 2 - * ^)V^ > V~ h u )V 

\-7*U : £-A-7 )VJrU - 2 -^^;i/^>if>10g^DMF20mHC^^b, 7K0. 2ml^in 

^;)7xDt >484mgRZ* h U X > U 5 s > Tir h » 5? A° 7 5? 7 A 484mg £iP ?L , 
140 o C(CT2P#r^Jt#bfeo BOfrM^Ki^U J&f b X > ~ <7 A> 7>^7*> 7k£ 

1 H-NMR(DMSO-d 6 ) 5 : 2.50 (3H, s), 7.21-7.31 (1H, m), 7.35-7.43 (1H, m), 7.88 (1H, 
dd) 

##M 1 1 

(2R, 5S) -4- [4- v-T / -3- ( h U ^;i/^n ^^jl/) 7x-JW -2, 5-^^;i/tf^ 
hU^Xy>1.15g^^^Pn^3 7 >30mnc:^?b, MTF4-[(2S,5R)-2,5-i^ 

5^ tf ^ 7 z? y - 1 r ;w - 2 - b u 7 )V^r p ^ > 1/ n h u og w hux? 

;i/T^>1.62ml©i^PP^>30mlfM£?jfTU 1 HMWVfc* 7^M^ ^WM^i 

^-fcttU ^W>-@^mx^;Kl:3, v/v^ffigKJ;^ gfift^*l. 44g£3£fe 
ffr*£bT#7co 

1 H-NMR(DMSO-d 6 ) d: 1.07 (1.3H, d), 1.11 (1.7H, d), 1.23 (1.7H, d), 1.25 (1.3H, d), 

i 
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3.40-3.58 (2H, m), 3.70-3.96 (2H, m), 4.32-3.58 (2H, m), 7.18-7.30 (2H, m), 7.86 (1H, 
d) FAB MS 346 [M+H] + 

12- 1 

2-^^;i/tfU $> ? >-5-*;i/^>it x^;i/2.9g^x^/— ;i/30mi43J:^iM7j<^b^- 

FAB MS 139 [M+H] + 

|W| m fc V X &TF <Z>##M * ^ b 7c o 

##M 12-2 

FABMS 181 [M+H] + 

##M 12-3 

FABMS 1 65 [M+H] + 

##M 13-1 

2-: vtr D7'n tf;i/^^-VU >-6-#;Pfc h u;v 
4-^;i/5f-D-3-*:;i/5;P^>Vxhu;n.5g, ^m#U^A2.og> ^i/^^— 

4A2.3g *j:^>7 0 7°o;^7JJ^H$y5 Ftttfttt 1.7g £TizhxhU 

;^60ml tlit, 6 HJP^jl^bfeo ^J»£«JU }*?££»HtL&o 

U A^7J7A7D-7h^77^-l:#U ^\^rit>-imx^;V (8:2, v/v) ^Hi^J; 

D > SSYb^ 220mg S^H^t l/T#fc. 
FABMS 1 96[M+H]+ 

13- 2 

T±h7S.z?>&3t8L&m^ 13-1 £ra«0ifcf£fc:«fctK 2-^^;v^^yu 

FABMS 170[M+H]+ 
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0%m 14-1 

2-; P7'D tf;i/4^V*U >-6-#;i/fc h U ;V 210mg :fe<fctftRBtfb;& U #A 450mg 

£2-:/n/\v-;V8nii Rrjc^imi t:i#U, — &Jni!tig«£U£. attain ^.»i*se 

FABMS 215[M+H]+ 

#%M 14-2 

FABMS 189[M+H]+ 

##M 1 5 

2-y h^>-6-nhn^/^i7-U > 

Han-fi-^hP^y^f'J >1. 16g£THF10ml \ZBM b> Vi^A^ l.Og 

+h> <£ K) ffi&fc&m^ 776mg 
FABMS 206[M+H]+ 

##M 1 6 

2-wj;-6chn^;wj> 

2-#nn-6-Xhn3r/3rlJ-U >L 16g£THF10ml ^Jlft U > 20ml SrftlTU 

fifft-fbSffV^ SSfl^tf 1.5g &#7Co 
FABMS 261 [M+H]+ 

##M 17-1 

2-y h^>-6-Xhn^; WJ > 726mg — ;V20ml KliMU «fcfifrl.Og:fe 
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5^^D7b^77^- TJMttU ^an*M-^^y- ;Kioo : 1, v/v)<kiomm 

fc&Vll 770mg £f#fc 0 
FABMS 176[M+H]+ 

17-2 

##M17-1 ilWUHKl, 2-^E;^U / + >-6-7S >l#fc 

FABMS 231 [M+H]+ 

17-3 

FABMS 230[M+H]+ 

##M 1 8 

-T 5^/[l,2-a] tfU> ? >- 7 -7J;V^>m 

-f ^^ % /[l,2-a] t°U> ? >- 7 -7j;i/^>^y^;V 866mg £y^/ — ;HOml 

1 M h U ^7 AtKM 5ml ^Jn^-^t#Lfeo 1M i&m 5ml £ilP7LM£MSc 

bfeo 4>S©7K X^7— )VlBiX$*$>J— l£H.£*jttXU ScH^tl 530mg 

FABMS 163[M+H]+ 

mmm 1 - 1 

(2R, 5S) -4' -v/77-4-(4-^>7;-3-7^tD-5-^h^y7x 

4-[(2s, 5R)-2, 5 -^y^;vb o ^^^>- i --r;w-2-7;v^-n-6-y 

>y- b u ;v 274mg ^jp^., ^m^t 1 n#r^#b7c 0 fcfomn&mm^, ww.^)v 
^m^mmvrzo mm&m&i<. ^^nrc.m^^^>-nmx.^)vm 15, v/v) 

J; OMftb, mmik&m 535mg &#feo 



MM2-1 
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(2R, 5S) -4-(4-y7/-3, 5 7 x.~JV) -N- ( 2 - 7 )V~t 
D-4 -tf-U z?)V) -2, 5 -^^)V\f.^-jy- 1 -#;i^=Mt-^ H 

;vx>&in;L, sra«£^*u 2-7 jv t o -f y - n f >i7 y H §#feo #snfc 

S7y F£ Ml/X>30ml*30#infHtSttU 2-7;i/^D-4-f Vy7t- h tf U 

4- [ (2S, 5R) -2, 5->?^ fcf^9 5> >- W ;W -I, §-z?7)]/^ U ^>VX h U M . 09g 

<3 



(2R, 5S) -4-(4-y7/-3-7Jl'tO-5-^h4 1 y7x-;i/)-N-(2 

-v^n^ntf^tf U5i?>- 5 — r;w- 2, 5 ->**^;n£^>*>- l 



2 -^D^ntf;nf U 5 5 -*;i/aj?>BK374mg*BfRxg i ;H0miK:!H»U, 

hUX^;VT5>345mgS.rjCDPPA690mg&Jn^., ^MfcT2B#flSJt*£b7c„ 

x>£in;^ M£W*U 2-y^n7DtfJVk°'J5y>- 5-77M>t7yF^ 

-5-rV->T^— hfc!U5S?>^£SEifcU MJ^«^>ic^bfeo 4-[(2S, 5R)-2,5-S?* 

^;n£^^> ? >-i-'f ;w-2-^;i/^-n-6-^ h^>^h y TT/BoorngSf^x^ 

t# 6 ntzJBmm ^>y # y 7A^n-7b^77^-i:#b7<3 ? ;-jH^nn* 
;i/A(3:97, v/v)^m^^D> #e»nfe?fi^%^i^x^;i/-> ? x^;i/x-^;i/^&^ 



JEM 3 - 1 
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mmm 4-1 

(2R, 5S)-4* -(l-y7;^n^nkVW-4-(4-^77-3-7Mn 

l-(4-75/7x-;W ->/7 n 7° PA° b U;M75ngStf U v>10mHC^? 
U MT^Dn7irM^t- b493mg£iJP;^ ^^T24B#KH#bfc 0 
T4-[(2S, 5R)-2, 5-^^5 1 ;i/tf^^> ? >-l-l';i/]-2-^;P^n-6-^ h^rv^>^- b U 

Wm^)V-^\^y (1:1, v/v)imai5j: DSII^^Slmg^fco 
(2R, 5S) -4' -^/77-4-(4-y77-3-h'j7MD^^7xZJl/) 

-2,5 2 ' - YV7)VJru* h^->tf^^^>- 1 - # U F 

60%NaH185mg^DMF10mHCJl^b, ^UlZXi-T^ /-3-( h U ^;V^n^ b^Fv)^> 
h U;i/855mg^riP^, 50T^CT105Hl#L£:o 
(2R, 5S) -4- [4-y7/-3 - ( h U 7)V^U ;*=P;K> 7^~M -2, 
5 -i?*?-)V\i^z?>- 1 -#;i//fc;i/^DD F1.33g£DMF30mHCi§$?U^&^T 

^l7->-@mx^;Kl:l, v/v)}§ffi§&£D^ iSM^tfl. 08g£#7co 

»M 6-1 

(2R, 5S) -2' -y77-4-(4-y7/-3-^h+y7i^W-2, 5- 

60%NaH80mg£THF10ml \ZMM U mU.\ZX2-Y 5 7-4-F U 7)V3rU* ^)V^>V^ h 
U;i/337mg^JPX.> ma^T30^it^b7to ^X\ (2R, 5 S) -4- [4— >T 

y-3- (hu^;i/^rn^^;w 7x-jw -2, 5 -> ? pwnf^> ? >- 1 

JV^7 D 'J F558mg^iPx., §^CT17B#P H 1^#Lfc 0 SJS}§^{-7j<^iPX., 

sjvH/A-e&ffiu w«s^7jc^m> w^^*bfe 0 #e.nfe^^->u*y;i/*7 
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#f358mg£#fc 



#9 7-1 

(2R, 5S) -4-(4-^7/-3-^b^>7i-;W-2, 

6- (h u yjv^ru^M tf u > ? >-3--r ;p*;wt$ F^^;i/5oomg<h 4 - [(2 s, 

5R)-2, 5 --J^^)V\L^-Jy- 1 — r;W - 2 - * h3 1 >"*>\/XhU;i'557ing 
*h;i/X>5nlfcift»b, DBUO. 03ml ^iPx.lOO°C^Mb80fPM#b fee 



U % 



;i/(96:4, v/v)}8fflSB<fcD> 



tfb^tf450mg£#7c 



Ex. : mn&m^s Me : ;*^;K MS : #^WBiW&^ <h^te> FABMS [M+H] + CDfif 

^SBfcbfc HPLC : HPLC«*fR#P H 1 (TJ^A : ^-T ir;V%fcMCHIRALCEL OJ-H 
4.6mmX250mm, 1&WsM : ^\3r1t>:X# / — ;i/(8:2), §it3§ : 0.5ml/min, MM : 40T:, * 
: 254nm) 
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Ex. 
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Table2 



Ex. 


1 H-NMR(DMSO-d 6 ) d : 


1-3 


1.07 (3H, d), 1.20 (3H, d), 3.28-3.38 (4H, m), 3.61 (1H, d), 4.29 (1H ; br s), 4.50 (1H, br s), 6.53 
(1H, d), 6.60 (1H, dd), 7.44 (1H, d), 7.70 (4H, s), 9.03 (1H, s) 


1-5 


1.11 (3H, d), 1.19 (3H, d), 2.51 (3H, s), 3.33-3.45 (2H, m), 3.68 (1H, d), 3.88 (1H, d), 3.92 (3H, 
s), 4.31 (1H, br s), 4.51 (1H, br s), 6.36 (1H, d), 6.61 (1H, dd), 7.65 (2H, d), 7.88 (2H, d), 8.95 (1H, 

s) 


1-6 


1.09 (3H, d), 1.18 (3H, d), 2.51 (3H, s), 3.29-3.45 (2H, m), 3.67 (1H, d), 3.89 (1H, d), 4.29 (1H, br 
s), 4.51 (1H, br s), 7.00 (1H, dd), 7.17 (1H, d), 7.66 (2H, d), 7.89 (2H, d), 8.94 (1H, s) 


1-7 


1.08 (3H, d), 1.20 (3H, d), 2.51 (3H, s), 3.28-3.48 (2H, m), 3.62 (1H, d), 3.85-3.94 (4H, m), 4.29 
(1H, br s), 4.52 (1H, br s), 6.54 (1H, s), 6.60 (1H, d), 7.44 (1H, d), 7.65 (2H, d), 7.88 (2H, d), 9.39 
(1H, s) 


1-13 


1.09 (3H, d), 1.18 (3H, d), 3.28-3.48 (2H, m), 3.75 (1H, d), 3.89 (1H, d), 4.33 (1H, br s), 4.51 (1H, 
br s), 7.30 (1H, dd), 7.61 (1H, d), 7.82 (1H, d), 9-02 (1H, s) 


2-1 


1.10 (3H, d), 1.17 (3H, d), 3.30-3.47 (2H, m), 3.67-3.77 (1H, m), 3.83-3.94 (1H, m), 4.24-4.35 
(1H, m), 4.43-4.56 (1H, m), 6.92 (2H, d), 7.28-7.45 (2H, m), 8.00 (1H, d), 9.27 (1H, br s) 


2-2 


1.11 (3H, d), 1.20 (3H, d), 2.54 (3H, s), 3.30-3.50 (2H, m), 3.68-3.81 (1H, m), 3.83-3.95 (1H, m), 
4.32-4.55 (2H, m), 7.23-7.35 (2H, m), 7.86 (1 H), 8.79 (2H, s), 8.83 (1 H, br s) 


3-1 


0.89-1 .01 (4H, m), 1.10 (3H, d), 1.18 (3H, d), 2.08-2.18 (1H, m), 3.27-3.45 (2H, m), 3.64-3.74 
(1H, m), 3.81-3.89 (1H, m), 3.92 (3H, s), 4.26-4.37 (1H, m), 4.40-4.51 (1H, m), 6.34-6.39 (1H, m), 
6.57-6.65 (1H, m), 8.71 (2H, s), 8.78 (1H, br s) 


3-4 


1.11 (3H, d), 1.21 (3H, d), 3.28-3.49 (2H, m), 3.70 (1H, d), 3.86-3.95 (4H, m), 4.33 (1H, br s), 
4.50 (1H, br s), 6.37 (1H, br s), 6.61 (1H, dd), 7.91 (1H, d), 8.15 (1H, dd8), 8.85 (1H, d), 9.25 (1H, 
s) 


3-5 


1.09 (3H, d), 1.19 (3H, d), 3.30-3.48 (2H, m), 3.64-3.94 (5H, m), 4.32 (1H, br s), 4.49 (1H, br s), 
6.37 (1H, d), 6.61 (1H, dd), 7.32 (1H, d), 7.40 (1H, dt), 8.00 (1H, d, J=6), 9.29 (1H, s) 


3-7 


1.13 (3H, d), 1.23 (3H, d), 3.33-3.52 (2H, m), 3.66-3.76 (1H, m), 3.93 (3H, s), 3.97-4.05 (1H, m), 
4.29-4.40 (1H, m), 4.55-4.65 (1H, m), 6.36-6.41 (1H, m), 6.58-6.66 (1H, m), 7.94 (1H, dd), 
8.25-8.29 (2H, m), 8.51 (1H, br s), 8.93-9.00 (1H, m), 9.06 (1H, dd), 9.45 (1H, br s) 


3-8 


1.09 (3H, d), 1.19 (3H, d), 2.54 (3H, s), 3.30-3.43 (2H, m), 3.68 (1H, d), 3.87 (1H, d), 4.25-4.35 
(1H, m), 4.42-4.52 (1H, m), 7.01 (1H, dd), 7.18 (1H, d), 7.67 (1H, d, J=9), 8.79(2H, s) 


3-9 


0.85-1.05 (4H, m), 1.09 (3H, d), 1.18 (3H, d), 2.06-2.20 (1H, m), 3.26-3.46 (2H, m), 3.68 (1H, d), 
3.86 (1H, d), 4.30 (1H, br s), 4.47 (1H, br s), 7.01 (1H, dd), 7.18 (1H,), 7.67 (1H, d), 8.72 (2H, s), 
8.78 (1H, s) 


3-12 


1.09 (3H, d, J=7), 1.20 (3H, d, J=6), 3.33-3.50 (2H, m), 3.69 (1H, d, J=13), 3.90 (1H, d, J=14), 
4.31 (1H, br s), 4.51 (1H, br s), 7.01 (1H, dd, J=2, 9), 7.18 (1H, d, J=2), 7.68 (1H,d, J=9), 7.91 
(1H, d), 8.16 (1H, dd), 8.85 (1H, d), 9.25 (1H, s) 
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Ex. 


1 H-NMR(DMSO-d 6 ) 6: 


3-14 


1.08 (3H, d), 1.23 (3H, d), 3.30-3.95 (7H, m), 4.31 (1H, br s), 4.51 UH, br s;, 6.54 UH, dj, 6.61 
;1H, dd), 7.45 (1H, d, J=9), 7.91 (1H, d), 8.15 (1H, dd), 8.85 (1H, d), 9.25 (1H, s) 


3-15 


1.09 (3H, d), 1.23 (3H, d), 3.30-3.40 (1H, m), 3.42-3.52 (1H, m), 3.60-3.68 (1H, m), 3.86-3.96 

'jii \ a nn /ni i \ a r\ a il on /-i U N AAA A Ct~\ f "i YA \ G CZf~\ G GG /O l_J "7 A A ( 1 I— I 7 7Q 

,11-1, m), 3.90 (3H, s), 4.24-4.38 UH, m), 4.44-4.60 (.In, m;, 6.50-6.66 UH, m;, /.44 UH, dj, /./a 
;1H, d), 8.19 (1H, dd), 8.86 (1H, d), 9.16 (1H, br s) 


3-17 


r\ r\i— a r\r* / a i ■ \ -i r\c\ /ni l I i r» \ -i OA / 0 1 1 _]N O AO O OA / ^ LI O OC O f O LI 

0.85-1.02 (4H, m), 1.08 (3H, d, J-6), 1.20 (,3H, d), 2.08-2.20 UH, m;, J./b-cJ.oU UH, mj, 
3.58-3.67 (1H, m), 3.83-3.94 (1H, m), 3.85 (3H, m), 4.30 (1H, br s), 4.47 (1H, br s), 6.54 (1H, br 
s), 6.56-6.68 (1H, m), 7.44 (1H, d), 8.72 (2H, s), 8.79 (1H, br s) 


3-18 


1.08 (3H, d), 1.22 (3H, d), 3.30-3.50 (2H, m), 3.57-3.93 (.5H, m;, 4.31 UH, br s;, 4.ol UH, br s), 
6.54 (1H, d), 6.61 (1H, dd), 7.34 (1H, d), 7.38-7.43 (1H, m), 7.45 (1H, d), 8.00 (1H, d), 9.29 (1H, s) 


3-21 


0.89-1.00 (4H, m), 1.09 (3H, d), 1.18 (3H, d), 2.09-2.17 (1H, m), 3.28-3.44 (2H,m), 3.67 (1H, d), 

_ „ _ / _j » ■ ,\ a e\r\ / a \ i i \ a a /-* / A I I I \ H Ail /4 1 1 j j\ T OA «l\ 1 G A / ~i LA J\ 0*70/0 U .~A 

3.86 (1H, d), 4.29 (1H, br s), 4.46 (1H, br s), 7.04 (1H, dd), 7.30 UH, d), 7.64 UH, d), 8.72 (.2H, s), 
8.78 (1H, s) 


3-23 


1.09 (3H, d), 1.20 (3H, d), 3.30-3.38 (1H, m), 3.40-3.49 (1H, m), 3.63-3.72 (1H, m), 3.86-3.99 

/jii \ m n i— ' m nr /-ttt \ a a r- a r~ /■> / a i i \ -i r\ h -j m /-i i i \ too "7 o o / i i_i t or / a ii i\ 

(1H, m), 4.25-4.35 (1H, m), 4.45-4.56 (1H, m), 7.01-7.07 (1H, m), 7.28-7.32 UH, m), 7.65 UH, dj, 
7.79 (1H, d), 8.15-8.22 (1H, m), 8.82-8.87 (1H, m), 9.15 (1H, s) 


3-26 


1.07 (3H, d), 1.19 (3H, d), 3.29-3.37 (1H, m), 3.38-3.47 (1H, m), 3.61-3.72 (1H, m), 3.83-3.92 

/At* \ a *\r\ a r> a / A t t \ AAA A IT A /All \ ~7 f\*~l / H 1 1 J _l\ "7 0£5 "7 O >l H U "S ~70T "7 vl O / ~i l_I 

(1H, m), 4.23-4.34 (1H, m), 4.44-4.54 (1H, m), 7.03 UH, dd), 7.26-7.34 (.1H, m), 7.37-7.42 UH, 
m), 7.64 (1H, d), 8.00 (1H, d), 9.27 (1H, br s) 


3-27 


1.07 (3H, d), 1.19 (3H, d), 3.28-3.37 (1H, m), 3.38-3.47 (1H, m), 3.61-3.72 (1H, m), 3.83-3.92 

/Ait \ a r\r\ a rx a / a i i \ A A f\ a r-o f A \ | N T AO / ~i | | j i\ "7 OO / H 1 1 _J\ T yl O ^ 1 1 _|N "7 G A ^11-1 

(1H, m), 4.23-4.34 (1H, m), 4.43-4.53 (1H, m), 7.03 (1H, dd), 7.29 (.1H, d;, 7.49 (.1H, d;, /.64 UH, 
d), 7.67 (1H, d), 8.16 (1H, d), 9.19 (1H, br s) 


3-28 


1.07 (3H, d), 1.22 (3H, d), 2.40 (3H, s), 3.26-3.35 (1H, m), 3.40-3.49 (1H, m), 3.56-3.64 (1H, m), 
3.87-3.96 (1H, m), 4.22-4.32 (1H, m), 4.43-4.57 (1H, m), 6.84-6.90 UH, m;, 6.92-6.97 UH, m;, 
7.52 (1H, d), 7.79 (1H, d), 8.16-8.23 (1H, m), 8.83-8.87 (1H, m), 9.16 (1H, s) 


3-30 


- nn a *\a /Ait \ aaa /mi i\ h on /oi I j\ n r\r% ft A r% /Hit ._ \ OOC T) ACk /"O l_J \ O ~7f\ O "70 

0.88-1.01 (4H, m), 1.11 (3H, d), 1.20 (3H, d), 2.08-2.18 UH, m), 3.35-3.49 {2h, m), 3./0-3./9 
(1H, m), 3.83-3.93 (1H, m), 4.33-4.55 (2H, m), 7.24-7.33 (2H, m), 7.85 (1H, d), 8.72 (2H, s), 8.79 
(1H, br s) 


3-31 


1.11 (3H, d), 1.20 (3H, d), 1.33 (9H, s), 3.35-3.50 (2H, m), 3.70-3.79 UH, m), 3.84-3.93 UH, mj, 
4.33-4.55 (2H, m), 7.24-7.33 (2H, m), 7.85 (1H, d, J=9), 8.82 (2H, s), 8.86 (1H, br s) 


3-32 


1.14 (3H, d), 1.23 (3H, d), 3.35-3.55 (2H, m), 3.73-3.82 (1H, m), 4.07-4.18 (1H, m), 4.35-4.45 

/-!■■ \ . n j . —i /-v \ ~-t n r\ — l /-» r~ / r\i i \ —i ci /-* / H 1 i l\ Taj / A, t I l\ n ^ A / ^ II _J \ OOO OOO 

(1H, m), 4.61-4.72 (1H, m), 7.26-7.35 (2H, m), 7.86 (1H, d), 7.94 (1H, d), 8.14 UH, d), 8.22-8.28 
(1H, m), 8.42 (1H, d), 9.42 (1H, br s), 9.59 (1H, br s), 14.7 (1H, br s) 


3-36 


1.00-1.28 (10H, m), 2.23-2.36 (1H, m), 3.36-3.52 (2H, m), 3.76 (1H, d), 3.95 (1H, d), 4.32-4.46 

/ . . \ . M — . — M / _j | i \ —i r> r\ i /mi \ "I in /HI 1 _i\ —ir\f*/4 1 1 _J\ O AO /I U J j\ OOH /-ill 

(1H, m), 4.47-4.64 (1H, m), 7.20-7.37 (2H, m), 7.78 UH, d), 7.86 UH, d), 8.02 UH, dd;, 8.21 UH, 
d), 9.00 (1H, s), 9.33 (1H, s) 


3-37 


1.10 (3H, d), 1.20 (3H, d), 2.54-2.60 (2H, m), 3.00-3.07 (2H, m), 3.35-3.50 (2H, m), 3.69-3.78 

/Ait \ r\ r\ s\ n. r\ i— / A I I \ A o A A A A / A 1 1 \ i in A t? C% / -i I 1 _ \ T OC /H U J j\ T OA / 1 U ~1 Af\ 

(1H, m), 3.86-3.95 (1H, m), 4.31-4.41 (1H, m), 4.48-4.58 UH, m), 7.26 UH, dd;, 7.30 UH, dj, /.49 
(1H, dd), 7.53 (1H, d), 7.76 (1H, br s), 7.85 (1H, d, J=9), 9.00 (1H, br s) 


3-38 


,1.14 (3H, d), 1.20 (3H, d), 3.38-3.64 (2H, m), 3.77 (1H, d), 3.97 (1H, d), 4.40 (1H, br s), 4.59 (1H, 
br s;, I./.0— /.oo UH, mj, /.ob UH, d;, /.9(d — o.uo un, m;, o.za un, a;, o.// un, a;, o.oi v. in, a;, 
9.13 (1H, s) 


4-1 


1.09 (3H, d), 1.16 (3H, d), 1.38-1.45 (2H, m), 1.64-1.71 (2H, m), 3.28-3.43 (2H, m), 3.62-3.70 
(1H, m), 3.80-3.90 (1H, m), 3.92 (3H, s), 4.24-4.34 (1H, m), 4.42-4.52 (1H, m), 6.36 (1H, br s), 
6.55-6.64 (1H, m), 7.22 (1H, d), 7.50 (1H, d), 8.64 (1H, s) 
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Ex. 


1 H-NMR(DMSO-d 6 ) d: 


4-3 


1.11 (3H, d), 1.21 (3H, d), 3.34-3.51 (2H, m), 3.68-3.80 (1H, m), 3.86-3.97 (1H, m), 4.30-4.44 

\ a A —f a r*r\ f -i i I \ c O A /Oil \ "7 OO T Ovl /OLJ "7 CO I_J J-A "7 ~7~7 l_l -l^ "7 OH- "7 QO 

(1H T m), 447-4.60 (1H, m), 5.34 (2H, sX 7.22-7.34 (2H f mj, 7.62 Un, ddj, /■// lln, d;, /.au-/.y^ 
(2H f m), 9.12 (1H, s) 


4 O 


l.lo von, CU, I.ZU VOn, Cv, O.oo 0.0*1 von, rrv, o./ i o.// von, iwj, o.oo \in, uy, o.%?o vm, uy, t.o/ 
(1H, br s), 4.55 (1H, br s), 7.18 (1H, d), 7.27 (1H, d), 7.31 (1H, s), 7.51 (1H, d), 7.65 (1H, d), 
7.76-7.78 (2H, m), 7.98 (1H, d), 8.68 (1H, s) 


5 


1.10 (3H, d, J=7), 1.20 (3H, d), 3.36-3.53 (2H, m), 3.68-3.85 (2H, m), 4.30-4.53 (2H, m), 
7.21-7.33 (2H, m), 7.78-7.82 (2H, m), 7.85 (1H, d), 7.94-7.98 (1H, m), 8.88 (1H, br s) 



SV40 

CHO iSS 100 mm ©TO^ffl^V y ^rUC 1 X 10 6 12-18 mm^Z, 

M^ltU ^S&iC GENETICIN 500/zg/ml 

§taSW^%liT^>lffllS^#ICTX#b7c (CHO/MMTV ^^Rl|SM#0 o 
JtfB^|WimfcbTSV40 Uy$-?-mfc^fe&Wmm*%m%Vtco (CH0/SV40 5: 

a) b b T> HD<y>^#:{cMT^fe^'l4^ffl©i¥« (agonist flUB) 

cho/mmtv %:femn$KWki*mM& £zs cho/sv4o ^M'mn^m^mm^, ^n^n 
bfeo it^mmmm is mmmz n h u h >-x 10% ^u-ka-;^^^^ 20 

mi ^Jn^fflia^^b, o.47mM;i/->^xU >^^;v^^^^— ifXKIS 100^1 £ 

mmtv-ltr mm&mk&&z£.im^wfc sv4o 7°u^~?-mm.mmk\z.& d#b 
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^ift-criti s^j&ttwu^ ^ inM dht \z&K>mm>-2n%w*mWi\z33 
mmm (%) =100 (x-b) / ( i -b) 

I :lnM DHT ^^JPbfe^(D(MMTV)>y7i7-t' M'l4)/(SV40)Vy7i7-t' ffitt) 

B :MgT© (MMTVJ>y7x7-t* ftj'l4)/(SV40))r>7x7-t' 14) 

X :^BJ-ft:^*miinb7^*^© (MMTV)!r/7x7-t' ?£'[4)/(SV40Jl>y7i7-t* 

b) t: h T> HP^>^#i-^T^te¥?^4«0J^ffl©^ (antagonist tfsJB) 
CHO/MMTV ^7^»fe^{«ffiJffrfe CH0/SV40 &fef&M&M{*mM% , ^tl^tl 
96wel 1 7 h 2X 10 4 «f#> 6~8 RtfUlflB;: DHTdtri«Jg 0. 3nM) 

^|WIBt^^BJ^%^milPbfeo^^miP^ 18 BfP^iC 1% h U h>-X 10% 
^U-feD— ;V*^tT»«t20^1 &im^.»W&*»*>b, 0.47mM ^>7x'J >^WVi^ 
y^— if*«?^100Ml §fflV>T38}te*&aiJfeL, £tl&£ 

b T > H n y >^g# \Z£.%> MMTV-LTR m^'^it^ «k , ##M«J& SV40 7° D ^ 

^B^fb^fccfc^^^ffi^WiJf^ffl^ 0.3nM DHT (CO; D lfl*$n§fe^fe^ 

mmm (%) =100 ( 1 • -x' ) / ( 1 • -b) 

I ' : 0. 3nM DHT ©2*fiP b 7c«^© (MMTV»y7i7-t' / (SV40**>7x?-t* 

B :ilf7?0 (MMTV)l/y7x7-i!* ??H4)/(SV4(DI/y7x7-t* 

X ' :ifmmt^mh 0. 3nM DHT ^PTOcmi \^tzM^(D (MMTV)]r/7i7-t* 

f©/(SV4(D>>7x7-t' fetid 

±iH0D^"e^mu7ciaw^ 50% tfe&^mmik&momgzfr <£> ic 50 &M®fr 0 
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Xtfe, 800XgX20^P^il^ll^ ±m&-i£t>\Z 223,000XgX60^f H ^LvfriitU ± 

m & m v m mm ft m % . 

( 2 ) mtmmmMT > Yu?y^mmzn*t% 3 h - ^ # v n >©#^w^©aij^ 

(1) Tf#fe»K^a^^>A°^?iST 2mg/ml iZMWkV tc%(D&? y b T> H 

>^ b U 7Ay/ n > 7tr- K *?*?-)VZ>)Vttz/ F (DMSO) ^iiMt^ti^ 
tllnM, ImM, 4%£&3£5ttl;Lii^*£ 500M <hbfc 0 4°CT 18 BfWSbfd^ 
0. 05% b^>-T 7 0 5% Jp3 G-60 &^tTi8*£ 500 w 1 ^JP^B^b, 

4tT 15 ^f^#gb7^m^]®^libT±?i^tHli|XbfCo HIJKbfcJt?* 600 /z 1 fcAM 

^ ^ n - 5mi xm^^ nmm^m% u ^ y b r > h n y >^#^© 3 h 

-^#l/P>(D|t|§^-*^^56feo ##MWIS-&»«> ±13© DMSO © to D 
©5^^a> £#tT DMSO « £r#MH!l >S«S^ 40 m M t & £ J; -5 3JP 

±te t mm \z b t^j6 fco mm&m t immm&m. t. ©^ £ t > f n y >^m* fc» 
-a- b <h b o 

( 3 ) 3 H - ^ V n >©#SW^^^T§*^HJft:'cr ; tf 

*^0H^^ £#tf DMSO M£?ftJt £^*.T 3 H - ^ 1/ P > £ |WJB# ( 2 ) 

<hl^#^SjS$it^*^K^W#ffibfeS'&(Z)^^ h yy^utfy^mmzm^ 

bfe 3 H-^^l/D>©#MWI§-&*^^feo £©{fi£ (2) T2t56fcffi<£D> 3 H 

-^^uuy<Dwm^^zM^^mM^'W}(Dm.mm^o) ic 50 $ 

IC Rn ^e.^l^PcKi £ Cheng and Prusof f ©iS* fc:<k 0^s5fe o 



*:Cheng Y.C. and Prusoff W.H., Relationship between the inhibition constant 
(Ki)and the concentration of inhibitor which cause 50% inhibition of an enzymatic 
reaction., Biochem.pharmacol., 22, 3099(1973) 



3 . mm&? y v \zn-t^m^Lwmn^m 

9-10 i&<£©2§'[4 Wistar77K-*fbT> ^^Wk&%>)& 0. 5% pWHz:;i/P— 7.^W.\Z 

mmv i h i e 1 5 BF B inins#Lfc„ q mm&. MMmiLmommm* 
mm u ^mmik&mvMiLmm'N^m b^. 
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jff/.h4£ (%) =10 0 (B-A) /& 

b : Mmm<Dm®miLmm 



TO\ in vivo?£'l4£bT3. ^bfctijiLM/hf^ffl©^^i^T©S^T 0 



Table 3 





(IC 50 nM) 


(ED 50 mg/kg) 


3-9 


78 


4. 5 


3-12 


40 


1.7 


3-15 


130 


4. 1 


3-23 


53 


1. 1 


3-30 


68 


3. 9 


MMik&m 1 


80 


11.3 


2 


63 


9. 9 



ttmik&m i : m^jcMimnomMm 1 8 - 4 

MM^m2 : #ffF«4WB«(D«^J 18-7 



strait 4*, rnhm^^mMk-ttm, mt>mmmi 3-1M2 mtiu 

\zm*X, ±M^mMt^m<D in vitro^ttm/2~^2{g@^££<mc*fU 
in vivo <Dm&& 2-10 ft t-^ffil^fcgSl*^ *S £ £ SflMBLfc. ^flU *5SW-ffe: 
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* & , ^ mit^m «tk^s \zmnz>fe ® *s&i&g <d wm © &g % & v * . 
mtm. &^m, zmm, mm^mm^mMthx^mx^^o 

> 

tsfc, (na) T^sns-rt^fc*. ^mutte® (i) ©Sis^r^^i/Tt 
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* 

i. tie— «s£ (i) T^$n§N-^3i-;i/- (2R, 5S) 5^*5\>H£^7>>> 



R 1 : CK F> Br, -CN, -CH 3 > -CF 3 > Xte-0-{«T;i/^;i/ 
R 2 : H, R Xtt-OCH 3 

r 3 : h, xttfi»r;^;i/ 

Cy:OT©a) 7^Se) SNC^nsS 

a) - (-CN, -COCH 3 > ^ L < te-OCF 3 T 1 tlfc) ^>i£> 

b) - (-scf 3 , -och 3 > -no 2 , i-CN-~>^n^°ntf;i/-i--r;^e»7StR$n^>*Tie 

m^tlTc.y^-J]/, XU. — Tj^-CN, fifc&j&*-OCF 3 , -OCH 3 , -ch 3 > -CF 3 > 

c) - (-CN, -CF 3 , An^fX -OCH 2 CF 3 , ^^D7 0 ntfjra^$nfc) t!U3>> 

d) - («7M;i/f b < n^n if l tl^tife) fcfU^X 



fiU R^-CFg, lOR 2 ^H®ttlt Cytec) ^^©S^^To 
2. R^CK F, Br, -CN, -CH 3 , XU-O-i&mT )V^rJl, ^R 3 ^ H T&£ft3&© 

lfB«©N-^aiZi;i/- (2R, 5S) >?^^;i/ti^^^>M^*x^©ii:„ 




(I) 



R2 
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3. Cy#c) ^&a^$nSS*tf*SI!f*©»Sffl2flBit©N-7xr:;V- (2R, 
5S) i?^5=-;i/t!^^^>»2IM^X«-€-©itt. 

4. (2R, 5S) -4- (3-^nn-4-yT77x^W — N— 

Dtf;i/tfus^>- 5 — r;v) -2, b--j^)v\±^-jy-i-ts)V^^^Y 

(2R, 5S) -4- (3-^DD-4->'T;7x-;V) -N- (6-y77-3- 
tfUv^W -2, 5-$?*9 t ;i'fcf^S?>- 1 -#;M?3r1J-5 F ; (2R, 5S) -4 
- (4-y7/-3-^h^>7x-JV) -2, 5 - 5> - N - (6-hU7;^ 

n^?;V-3-tf'Jy» tf^7^>-l-*;U#^5H; (2R, 5S) - 4- (3 

-7nt-4-y7; 7x-JW -2, 5->^^;V-N- (6-hU7MD^^ 
-3-HUvW t!^> ? >- 1 -^;i/^+f-5 H ; (2R, 5S) -4- (4-^7 

/ - 3 - hU y )V^ru ^)Vy -N- (2 -^^n^nt°;vt°u 5 - 

5. fjfJ&CDf&H lE«©N-7ain;V- (2R, 5 S) 5>j>WVt^9^>Bt*ll#X« 

6. j&«#3ft*<D»*©<eBBllB<ft©N-7x^;V- (2R, 5 S) v^^VUf^v 5 

7. ^*Wa&*©||!f*©<fiB81flB«feON-7x^;i/- (2R, 5 S) v^^VI/tf^v 5 
>M##X^©M^^W(-fF^^n^S^W^^ibT^T^M3iJii^^J 

8. Jg^fcte£S#3&*©fl*3fc0l6ffl l|Bit<DN-7xn;W- (2R, 5S) >^^;ytf 

9. tib— flsss; (ma) T^$nsfb^%*fc«-eo^. 
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I 

R3 



R 3 : h, xtt«7;^;p 

1) X#R Br, -CN, X«-CF 3 ©t# 

{IU R^t e r t -^;V©<hitkL Xte, -CN £^To 

2) X^CI (Dt% 
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